Using a combination of fistulation, l5 N isotope technique and digesta exchange between labelled and unlabelled sheep, the flow rates of digesta (Sandek et al., 2001a ) and the flow rates of endogenous N (Sandek et al., 2001b) were previously estimated. On the basis of these data N reabsorption in the stomachs, the small and large intestine as well as N secretion in these three sections were calculated and differences caused by variations in the crude fibre intake of the two feeding groups (Group 1: 89.7 g/d, Group 2: 119.4 g/d) were estimated.
INTRODUCTION
During digestion processes in the intestine fluid N-containing substances are secreted as protein or NPN by the intestinal wall and via bile and pancreas. Endogenous N is partly reabsorbed or excreted in the faeces. Neither the secreted nor the reabsorbed gross N amounts are known in sufficient detail.
Different methods were developed to determine N secretion in the individual sections of the intestinal tract. One possibility of determining the net secretion of N is the infusion of an N-free solution into isolated intestinal loops (Kay, 1969; Zebrowska and Kowalczyk, 1991; Skiba et al, 1995) . These authors assumed that secretion is relatively constant over the entire intestine and throughout the day. Combination of the ,5 N dilution technique with multiple fistulation of animals also enables the determination of N secretion. Van Bruchem et al. (1997) measured the entry of 15 N into the intestinal lumen at different positions after labelling the metabolic pool of sheep with 15 N amino acids. Other authors substituted digesta of 15 N labelled animals with pre-collected unlabelled digesta and studied the level of its labelling (Bergner etal, 1985; Siddonsetal, 1985; Sommeretal., 1986) . Assuming certain reabsorption rates, N secretion can be determined in this manner too. On the other hand, if 15 N-labelled chyme is given to an unlabelled animal, N reabsorption can be determined from the decreased 15 N passage. Through a combination of several techniques is necessary for simultaneous determination of N secretion and reabsorption.
Using a combination of fistulation, the l5 N isotope technique and digesta exchange between labelled and unlabelled animals, we estimated the flow rates of digesta and postruminaly secreted N (Sandek et al., 2001a,b) . The present paper deals with the calculation of N secretion and N reabsorption in the stomachs and the small and large intestine.
MATERIAL AND METHODS
Details on modelling, animals, housing, feeding and the experimental protocol were recently described by Sandek et al. (2001 a,b) . In brief, two groups of male growing sheep (Polish Merino, 20-25 kg BW), fitted with a cannula into the rumen, with re-entrant cannulas in the proximal duodenum and distal ileum and with a jugular vein catheter, were used for this experiment. In order to investigate the influence of crude fibre (CF) on postruminal N secretion and reabsorption, the following two dietary treatments were used: Calculation of the secretion and reabsorption rates in the small and the large intestine was realised using the disappearing rate of 15 N in intestinal sections and the flow rate of endogenous N (Sandek et al., 2001b) . Two experiments could be used for this calculation per group. One experiment in each group could not be used as a consequence of the incorrect positioning of the duodenal cannulas in one animal. 
Calculation of N reabsorption

Calculation of N secretion N secretion in stomachs
The digesta of unlabelled animals No. 2 and 3 was labelled with 15 N during the exchange period of the experiment, which was caused by exchanging of digesta between animals and by rumeno-hepatic N recycling. Thus the net N secretion into the rumen and the abomasum could be calculated using the quotient of 15 N enrichment in the duodenal digesta and the TCE soluble blood plasma of the animal No. 2 (Lammers-Wienhoven et al., 1998) . The N secreted by bile and the pancreatic fluid (Sandek et al., 2001a) was subtracted from this value.
N secretion in the small intestine N secretion in the small intestine was calculated according Equation 3:
N secretion in the large intestine N secretion in the large intestine was calculated according Equation 4: 
RESULTS
The calculated secretion rates are shown in Table 1 . Net N secretion into the stomachs varied significantly between the individual experiments (0.6-2.7 g/d). These values represent a minimum quantity since the part of 15 N reabsorbed up to the beginning of the small intestine could not be determined. Concerning N intake, more N was secreted into the stomachs of Group 2 (higher fibre intake) than those of Group 1.
Daily secretion into the small intestine amounted to 6 to 8 g N. In comparison with Group 1 N secretion was considerably higher in Group 2, especially if considered in relation to the DM intake (PO.055). Daily secretion into the large intestine was 0.9 to 2.9 g N. The variation between the experiments was high but the values tended to be higher in Group 1 than in Group 2 (P<0.16). In Group 1, N secretion in the large intestine was about 30% of the total postruminal N secretion, in Group 2 it was only 12%.
Related to DM intake the total postruminal N secretion in Group 2 was nearly 40%) higher than in Group 1.
The net N absorption in the stomachs (forestomachs and abomasum) was calculated by addition of the ruminal N balance (N intake minus total N flow into significant differences between diet groups at P<0.10 duodenum) and net N secretion into stomachs ( Table 2) . As expected, net N absorption was enhanced in Group 1 in which higher feed intake and higher dietary N concentrations were observed than in Group 2. In relation to N intake it varied between 18 and 38%. The reabsorption of N, postruminaly secreted in the small intestine, amounted to an average of 4.5 g/d (Group 1) and 7.0 g/d (Group 2). Reabsorption in Group 2 was clearly enhanced when compared to Group 1 (P<0.05). However, there was no difference if N resorption was calculated as a percentage of the input of endogenous N into the small intestine (73 vs 77%).
No difference was observed for N reabsorption in the large intestine between the two groups; average reabsorption was 1.8 g/d in Group 1 and 1.5 g N/d in Group 2, representing 30 and 18% of total N reabsorption in the postruminal section, respectively.
The daily amount of total N reabsorbed in the postruminal tract ranged from 6 to 9 g. This quantity represents 75 (Group 1) and 84% (Group 2) of the total postrumi- 
DISCUSSION
The total N secreted daily into the small intestine amounted to 5.8 to 7.8 g. These results are in line with those presented by Zebrowska and Kowalczyk (1991) who used the intestinal loop technique in 35-55 kg sheep. The authors infused KrebsRinger solution and estimated an N secretion of 7 to 10 g/d. Kay (1969) also determined a similar N secretion (7 g/d) using isolated intestinal loops of sheep. In mul-tiply fistulated nearly adult sheep Voigt et al. (1996) and Van Bruchem et al. (1997) found higher secretion of protein-N (14 and 17 g/d). As to the metabolic weight the mean value of our study (0.67 g N/kg BM°7 5 ) was identical with that reported by Voigt et al. (1996) and only somewhat lower than the results of Van Bruchem et al. (1997) (0.83 g N/kg BW 0 75 ). In comparison with Group 1, N secretion into the small intestine was increased in Group 2 (Table 1) . This is probably caused by the higher CF intake. LammersWienhoven et al.(1998) also found an enhanced N secretion by increase of fibre passage through the small intestine too. Voigt et al. (1996) and Van Bruchem et al. (1997) demonstrated a high correlation between the passage rate of ileal NDF and that of ileal endogenous protein N in sheep. Furthermore, Van Bruchem et al. (1989) reported that the passage of non-protein dry matter through the small intestine strongly influenced endogenous protein release in the small intestine. The studies of Zebrowska and Kowalczyk (1991) showed an infusion of cellulose into the small intestine to increase the secretion of total N but not that of urea N. Thus, in small intestine the passage of CF increases the N secretion.
The reabsorption of postruminally secreted N in the small intestine amounted to 4.5 and 7.0 g/d (Table 3) . This resulted in a positive N balance across the small intestine (Table 3 ) and in an increased proportion of endogenous N of the total N towards the ileum.
Reabsorption in Group 2, with higher intake of fibre and lower intake of DM, was increased as compared with Group 1. This is a consequence of the increased N secretion in Group 2. On average, the endogenous N entering the small intestine was reabsorbed to 73 to 77% (Table 2) .
These high reabsorption rates are in agreement with the regression analysis of Roy (1983) , who reported that in the ruminating calf only a small loss of endogenous N occurred in the small intestine since this N was already reabsorbed before reaching the ileum.
The above reabsorption values are considerably higher than those observed by Voigt et al. (1996) and Van Bruchem et al. (1997) for protein N in the intestinal section between the duodenum and the ileum. These authors found average values of 50%). In the studies of Lammers-Wienhoven et al. (1998) the N reabsorbility amounted to 56%. These differences are likely due to the mode of calculation. The above authors calculated N reabsorption in the small intestine by the difference of the endogenous N flow at the distal duodenum and at the terminal ileum so that it represented the apparent reabsorption. In the present study N secretion into the small intestine was considered as well. The higher values of the N reabsorbility can thus be explained.
Daily N secretion into the large intestine amounted to 0.9-2.9 g. This range agrees with the high variation found in the literature. A considerable part of this N secretion is non-ammonia-N but several studies show that intestinal bacteria re- ceive their N supply from blood plasma urea (Dixon and Nolan, 1983) . In contrast to N secretion into the small intestine, N secretion into the large intestine was higher in Group 1 than in Group 2. The reason is not clear. As a whole, N secretion into the large intestine proved to be rather high, amounting to 30% and about 12% of the total postruminal N secretion in Groups 1 and 2, respectively. These results confirm the findings of Coelho da Silva et al. (1972) and Nolan et al. (1976) indicating that N metabolism in the caecum and colon of ruminants can be of considerable intensity. Under the present experimental conditions the values for N reabsorption in the large intestine were estimated to equal 1.3-2.4 g N, i.e. 41-56%) of endogenous N entering the large intestine. Due to the high variation observed, no differences were evident between both groups.
However, in Group 1 large intestine N secretion exceeded N reabsorption, thus causing a positive N balance within the large intestine (Table 3) and an enrichment of endogenous N towards the faeces. In contrast, N secretion in Group 2 (higher CF-and lower DM-and N intake of the animals) was lower than the reabsorption of endogenous N. Thus, in this group of animals a relatively low amount of endogenous N flowed from the ileum to the caecum. These results contradict those reported by Voigt et al. (1985) who concluded from digestion experiments using the nylon bag method that the postruminal processes of digestion are nearly finished at the terminal ileum. In the experiments presented here large intestine digestion plays an important role in total postruminal N reabsorption, which averaged 75% in Group 1. In Group 2 it amounted to 84%, thus being 9% higher than in Group 1. Consequently the share of the large intestine in the postruminal reabsorption of N represents 29 and 18% in Groups 1 and 2, respectively.
Fermentation of undigested protein in the large intestine is inefficient for the animal since no appreciable absorption of amino acids occurs within the large intestine (Ulyatt et al., 1975; Nolan et al., 1976) . The absorption of N in the large intestine occurs mainly in the form of ammonia, which after resynthesis to urea only slightly adds to the improvement of the N balance in the rumen (Kowalczyk et al., 1975a,b; Bergneretal., 1986; Dixon and Nolan, 1986) .
In conclusion, our results illustrate the dynamics of endogenous N compounds in the different parts of the gastro-intestinal tract of sheep. Secretion and reabsorption are influenced by dietary factors such as fibre content. The major part of the secreted nitrogen compounds is reabsorbed in the small or large intestine. Thus, the amount of secreted N much exceeds the metabolic faecal nitrogen.
